Biometric identification (voice, face, iris, fingerprints, etc.) of individuals takes a lot of processing due to the complexity of these patterns. In this paper we present a study by computer vision of the palmar dermatoglyphics. It is shown that the extraction and interpretation of this kind of patterns is less complicate than the patterns previously studied[ 1-31, they allow to obtain a particular firm for each individual which may be used for identification purposes or genetic studies [4, 5] . The procedure is composed by the following steps: Image acquisition, edge detection, binary conversion, thinning operation, image reconstruction and image interpretation. Preliminary results show that this approach is a viable alternative for person identification.
INTRODUCTION
Biometric identifcation of people has been broadly studied but the most of physiologic characteristics produce patterns of considerable complexity.This work presents a computer vision study of the flexion shrinks of the palm hand creases known as dermatoglyphics [5] , this marks are genetically determined as well as the fingerprints, however, they contain less information making the processing simpler.
Genetic studies had established that the palmar flexion shrinks are formed a few weeks after the conception and this patterns can only be equal in monocigotic individuals [5] .
A methodology is established to measure and characterize the dermatoglyphic pattern in order to obtain a discriminating factor of identification.
It 
. The Dermatoglyphics
The dermatoglyphics studied were the flexion shrinks in the palm hand. Generally two or three of them are the principal marks in each person's hand. The digitized image is acquired with a dynamic range of 256 gray levels and a resolution of 256 X 243 (62208 pixels). This kind of images present the following characteristics that difficult its processing : a) Low contrast between the palmar surface and its lines due to the similarity of the skin pigmentation in this area. b) Unimodal histogram since the object occupies a very small area in the image. c) Different brightness level for each image due to the different skin pigmentation of each individual. Figure 1A shows an image with the conditions previously stated.
PROCESS DESCRIPTION 2 . 1 Filtering
A Sobel filter is applied so the contrast between the palmar surface and the flexion shrinks is enhanced. Fig.  1B 
. Binary Image
By means of an histogram analysis the optimal threshold is dinamically obtained for each image. An automatic selection method based on the analysis of the histogram statistical moments is applied [7] . This algorithm considers the histogram as an unidimensional density hnction, for each gray level the probability of occurrence is computed :
where ni = Number of image pixels with gray level i, NT = Total number of image pixels. the first order moment for the whole histogram is obtained by :
where L is the maximum gray level (255).
To make a binary image, the original image is divided in two classes CO and C1 with gray intensity levels 0-k and k+l-L respectively. For each level k two cumulative moments are computed :
the probability of the class occurrence and the mean of the class respectively. The optimal threshold is the one that maximizes the separability between the classes which is given by: Figure 1C shows the resulting image after this method is applied.
. 3 Thinning
To obtain the geometric structure of the dermatoglyphic pattern the algorithm "Safe Point Thinning Algorithm" (SPTA)[8] is applied. This algorithm was selected due to its easy implementation and good performance compared to others [9] . Figure 1D shows the obtained image after this process.
. 4 Pattern reconstruction.
Once the image is thinned, the non object components are removed by a "hit-miss" transformation which is defined by:
xlBX1 c X A BX2 c X where: X = Original image B = Structural element BX1 = Belong to the object BX2 = Belong to the background The structural element specifically is shown below : designed for this which is searched in the whole image to eliminate it. This erases single pixels and small structures (2 or 3 pixels) that do not belong to the palmar flexions.
To complement the pattern reconstruction, the gaps made by the acquisition and segmentation process are filled. The algorithm used is based in the coding of the obtained patterns by the use of the Freeman chain code [lo] . The geometric structure obtained to this point usually contains gaps as the one shown below.
To reconstruct the dermatoglyphic pattern the next steps are followed: Step (c), looks for a pixel inside the area given by the coordinates:
where ( i , j ) is the coordinate of the last coded pixel of step (b).
Step (d) establishes the minimum route to fill the gap, this is done by the compute of the Euclidean distance. This algorithm has the additional advantage of erasing the remaining parasite components. Figure 1E shows the obtained patterns.
. 5 Pattern Description
The representation methods that we used, utilize the BCC obtained during image reconstruction.
. 5 . 1 Firm
Given the lln" point sequence (x2,y2),.. ,(xn,yn) of each shrink the distance from the origin to each border point is computed d i = J M in this way we obtain an unidimensional function f(i) of 'Wl values which are different for each studied shrink.
. 5 . Fourier Descriptors
For the same sequence of "n'l points of each pattern, each point is represented by a complex number s(k) = x(k) + y(k) , for k=1,2, ..., n. From each s(k) the DFT is computed and all the coefficients computed for the same shrink are added to form a single descriptor :
Quantify and length of the shrinks.
From the computed BCC the number of dermatoglyphics is counted as well as the length of each one.
. 5 , 4 Statistical Moments
For the image function g(x,y) the bidimensional moments invariants are computed. These represents the shape of each dermatoglyphic pattern[ 1 11.
RESULTS
The image sequence from A to E of figure 1 shows the results in each step of the process up to the reconstruction. Images A and B of figure 2 show the result of the algorithm on another person hand. Table 1 
CONCLUSIONS
From the results we can conclude that the flexion shrinks of the palm hands are characteristics that can be used to accomplish person identification, however, it has to be noted that the image acquisition must be made in a controlled fashion. Once the dermatoglyphic pattern has been extracted, a 98% reduction is obtained from the original image, diminishing the processing time and computer power required to perform the identification algorithm in contrast w i t h other methods which produce too large patterns. 
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